Effects of combined inhibition of MEK and mTOR on downstream signaling and tumor growth in pancreatic cancer xenograft models.
The ERK and mTOR pathways show multiple interconnections that coordinate growth activation and the regulation of protein translation. Although drugs that target these pathways appear to have limited anti-cancer effects as single agents, we hypothesized that the monotherapy anticancer efficacy of these agents could be enhanced by their combination. The MEK inhibitor AZD6244 (ARRY-142886) and the mTOR inhibitor rapamycin were tested as single agents and in combination, using BxPC-3 and MIA PaCa-2 pancreatic cancer models in vivo. In both models, S6 ribosomal protein was almost completely inhibited with combined treatment, but only partially inhibited with the single agents. In addition, 48 h treatment with the drug combination produced greater apoptosis, revealed by caspase 3 cleavage, and growth inhibition measured using bromodeoxyuridine incorporation, compared to the single agents. AZD6244 but not rapamycin exhibited a significant anti-angiogenic effect, as shown by tumor VEGF ELISA assay and CD31 analysis. Plasma and tumor pharmacokinetic analyses indicated that AZD6244 accumulates in tumor tissue at concentrations that produce target inhibition and cell cycle arrest in vitro. In chronic dosing experiments, the drug combination was well tolerated, and showed greater growth inhibition compared to the single agents. These results are consistent with the hypothesis that ERK and mTOR signaling interact at multiple levels to regulate tumor growth in vivo, and support the testing of MEK plus mTOR inhibitor combinations in pancreatic cancer patients.